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Transient characteristics of drag and lift forces on 2-D rectangular prisms and a circular cylinder under sudden 
increase of wind velocity are investigated through wind tunnel experiments. When the approaching wind velocity 
increases suddenly, the drag force on a rectangular cylinder shows overshoot for a moment before it approaches to 
steady-state level. The formation of twin vortices in early stage of the wind velocity increase plays an important role, 
which makes the base pressure remain in low level for longer time than those for the pressure on front surface. The 
inertia force also contributes to the overshoot. As for the lift force on a square cylinder with slight angle of attack, 
lower wind velocity in initial stage yields the separation bubble on the upper side surface which gives a significant 
role to generate up lift peak for a moment, although the lift force converges to downward in quasi-steady situation. 
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steady-state level. The formation of twin vortices in early stage of the wind velocity increase plays an important role, 
which makes the base pressure remain in low level for longer time than those for the pressure on front surface. The 
inertia force also contributes to the overshoot. As for the lift force on a square cylinder with slight angle of attack, 
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れた。測定洞は幅 200mm，高さ 200mm であり，模




 模型は，スパン方向に断面が一様な 2 次元の角柱
および円柱であり，角柱は，断面の幅（主流に平行
な面の長さ）Bと高さ（気流直角方向の見つけ幅）


























Fig.1 Gusty wind tunnel 
図２ 突風風洞外観 
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(a) B/D=5.0 rectangular, U0=4.08m/s    (b) B/D=2.0 rectangular, U0=3.99m/s 
図３ 風速急増時の過渡抗力 













    (a) Circular, U0=4.01m/s           (b) B/D=0.5 rectangular, U0=3.06m/s 
図４ 風速急増時の過渡抗力 
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bUt=τ （U : 主流風速[m/s]（定常値）， t : 実時


































図５ 風速急増時の表面圧力 (風洞内静圧との差圧，B/D=5.0, 
∞
U =4.06m/s) 
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図６ 風速急増時の表面圧力 (正味の表面圧力 B/D=5.0, 
∞
U =4.06m/s) 
Fig.6 Transient surface pressure (net pressure) 
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図６ 風速急増時の表面圧力 (正味の表面圧力 B/D=5.0, 
∞
U =4.06m/s) 
Fig.6 Transient surface pressure (net pressure) 
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Fig.7 Transient surface pressure (pressure difference between static pressure in wind tunnel) 
Rear surface
pressure 
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Fig.8 Transient surface pressure (net pressure) 
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Fig.9 Transiet static pressure in wind tunnel 
Tap 1 (upstream most） 
Tap 2 
Tap 3 (model position) 
Tap 4 
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pressure 
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Fig.9 Transiet static pressure in wind tunnel 
Tap 1 (upstream most） 
Tap 2 
Tap 3 (model position) 
Tap 4 




図中 Tap 1 が最も上流であり，以下数字の順に最下

























ρρ +=    (2) 
ただし，
m





V : 物体の体積 [m
3
]， A : 投影面積 [m
2
]
（ DA = ，  : 物体スパン長[m]）， ρ : 空気密度
[kg/m
3
]， dtdU : 風速の時間変化率[m/s
2
] 




































同様に down lift 方向の準定常値に漸近する前に正 
(a) B/D=5.0 rectangular, U=3.99m/s   (b) B/D=0.5 rectangular, U=3.97m/s 
図１０ inertia force を考慮した風速急増時の抗力 
Fig.10 Transient drag force taking inertia force into account 
Inertia force (calculated) 
Drag force (calculated)
Inertia + drag force (calculated) 
Inertia + drag forces (measured) 
Inertia force (calculated) 
Drag force, Inertia + drag forces 
(Both are by calculated) 
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図１１ 風速急増時の過渡揚力 
(B/D=1.0, α=10deg., rectangular, U=4.00m/s) 
Fig.11 Transient lift force due to sudden 








Fig.12 Transient surface pressure (pressure 
difference between static pressure in wind 
tunnel) 






(B/D=0.5, α=10 deg., 
∞
U =4(m/s)) 
Fig.13 Flow pattern at the instance when the 
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